Background
Introduction through the Lewy Body Dementia Association (LBDA) and were eligible if they were a caregiver, family member, or friend to an individual who died with a diagnosis of DLB in the past 5 years and able to complete an online English-language survey. At the conclusion of the anonymous survey, respondents were asked, "Are you willing to participate in a brief (<30 min) telephone interview on this topic?" Respondents indicating "yes" received the PI's contact information. Individuals contacting the PI received an IRB-approved email response with the informed consent form and semi-structured interview guide. Potential subjects were invited largely in order of volunteering but with purposive sampling to achieve representation of different roles (spouses, children) and genders. For example, given that 89% of survey participants were women [5] and interview volunteers were largely women, men were invited to participate in the interviews regardless of email timing to purposefully capture their views. Similarly, after 8 of the first 10 interviews were with a younger generation (offspring, niece) than that of the person with DLB, subsequent invitations preferentially targeted spouses, though additional offspring were also enrolled.
The University of Florida institutional review board provided study approval (IRB201701657). The study was conducted with a waiver of documentation of informed consent. Participants reviewed the informed consent form in advance. Telephone interviews started with an opportunity for questions. After participants provided verbal consent, recording was initiated and the interview started.
Data collection and analysis
The semi-structured interview guide was developed by the PI (MJA) and revised in response to suggestions from LBDA staff, two experts guiding the LBDA, and three caregivers for individuals who died from DLB. The guide included 11 open-ended questions regarding EOL experiences of the participant and his or her loved one with DLB (S1 File). The PI, a physician specializing in DLB, conducted all the interviews. She had no prior relationship with participants. A professional service transcribed interviews verbatim, therefore member checking was not employed. Participants had the opportunity to receive study results when available.
Analysis was performed using a qualitative descriptive approach to identify, define, and organize themes [18] . Investigators chose this qualitative technique because it describes and summarizes participants' experiences, consistent with the aim of the study to investigate caregiverreported EOL experiences of individuals with DLB and their families. Researchers used Microsoft Word 2016 tables to organize data. One investigator (SA), a research assistant with qualitative research experience but without specific topic expertise, independently analyzed the content of 5 interviews to create a draft log of codes reflecting emerging themes and sample quotes (open coding). A second investigator (MJA)-a DLB specialist with qualitative research experience-reviewed and revised the draft coding. These two investigators achieved consensus on emerging themes. SA then analyzed remaining transcripts using a constant comparative technique to identify all instances of the coding framework and items not corresponding to themes in the framework and expand or merge thematic codes (axial coding). MJA reviewed and revised coding again after 20 interviews and after all 30 interviews to further refine emerging themes. Both coders identified subthemes and achieved consensus on themes and subthemes. MJA assessed saturation while conducting the interviews and both coders reassessed saturation following 30 interviews. Additional investigators provided feedback following the initial analysis. question querying interview interest. Investigators contacted 36 volunteers. Of these, 30 individuals completed interviews, four did not respond after study information was provided, one opted not to participate given scheduling difficulty, and one scheduled an interview but did not attend. Investigators notified 47 additional volunteers that recruitment closed. Interviews occurred between 9/15/2017 and 10/30/2017. Most participants were women (27/30): 13 daughters, 11 wives, 1 sister, 1 daughter-in-law, and 1 niece. Two husbands and 1 son participated. No additional demographic information was collected. These demographics were similar to the survey population, where 89% of the final cohort were women (587/657), 42% were spouses, and 53% were children [5] . Average interview duration was 31 minutes.
Lack of knowledge regarding what to expect
Lack of information about DLB throughout disease duration affected EOL experiences. 
End-of-life time course
Families described new or worsened symptoms in the last weeks and months of life ( Table 1) . The EOL period represented decline over 2 months to over a year for many individuals (S1 Appendix), but other participants described that EOL was sudden and unexpected. Reported hospice benefits included excellent care for the person with DLB and families, extra support for the patient, education regarding what to expect, avoidance of hospitalization, having a chaplain to help families process, financial/resource support, music therapy, and support through the grieving process. Negative hospice experiences included lack of a timely response to needs, staff lacking compassion, and differences between family and staff regarding medication use (S1 Appendix). One participant was uncomfortable hospice's religious aspect given her father's agnosticism.
Views regarding right-to-die
Multiple participants stressed the importance of dying with dignity and respect. Two participants specifically raised the topic of euthanasia. 
She was in so much

Medications at the end of life
Many participants described stopping DLB medications (e.g. cognitive enhancing medications, levodopa) near EOL. Occasionally this was associated with a decline:
I would swear in a court of law that the galantamine worked for her. . . And when I couldn't get her to take it. . . is really when I started noticing the decline. (#7, niece)
Hospice commonly provided morphine for pain, breathing, or overall comfort. Many participants felt that morphine resulted in a peaceful death, but several participants described morphine as insufficient to address pain or causing paradoxical symptoms. Often hospice needed to supplement morphine with benzodiazepines. Multiple participants described using haloperidol from hospice comfort packs. In one case, this resulted in a severe reaction: 
Approaching end of life
Participants related that individuals with DLB were often ready for death.
She had been saying, for a while, that she just wanted to go to heaven. (#3, daughter) She knew it was coming, the end, and then she started shutting down. And she decided not to want to eat anymore. (#6, husband)
Several participants were frustrated when acceptance of death was followed by a delay.
When it got to that point, there was underlying fear that it wouldn't be it yet, and it was a fear because she was really ready to die finally. (#2, daughter)
Many family members could tell when EOL was approaching. Experience of the final days to weeks of life, though, varied substantially. Several participants described a difficult prolonged deathwatch, while others described a peaceful process (Table 2 ). There was widespread agreement that timing of death was difficult to predict and often longer than was anticipated by family members.
Death experience
Hospice and nursing staff often alerted families to physical changes signaling nearing EOL, though exact timing was challenging to predict even for medical professionals. Participants who were at the bedside at the time of death described changes including shaking, dark urine, skin mottling, shallow and irregular breathing, and gasping for air. Several participants described that the individual stopped breathing for a minute and the family thought that was the end, but then the individual started breathing again. Participants were distressed when they didn't know what the final hours and minutes would be like (S1 Appendix).
Activities that enhanced end of life
Participants described preparing enjoyable outings prior to the final days of life, such as using a wheelchair to spend time outdoors. Numerous participants described value from visiting hospice musicians. Family members played favorite music recordings or television shows. Friends and volunteers read books aloud or recited poetry. Massages and pools helped some individuals. One family printed large photos and placed them around the room. Several participants described the value of simply holding their loved one's hand and talking to them (S1 Appendix).
Discussion
Family members of individuals who died with DLB described a lack of information about DLB and the dying process. Death with DLB could be sudden or a gradual process over many months, sometimes with "false alarms." Various symptoms worsened preceding death (Table 1) . ACP improved EOL experiences. Several participants reported difficulties accessing hospice or not understanding its benefits. Hospice experiences were usually but not universally positive. Morphine and benzodiazepines commonly helped, but some individuals had negative reactions. Several individuals received antipsychotics, with a severe reaction occurring in one case. Individuals with DLB were often ready for death by the end. Families described challenges relating to predicting death timing, a prolonged "deathwatch," and not realizing that it could take weeks for an individual to die. Death was peaceful for most participants. 
Theme Exemplar Quotes
Prolonged death watch It was just really painful, and she was ready to go, it seemed, although she still wouldn't die. I mean I really learned a lot about how hard it is to die. . . It was three weeks where we basically sat deathwatch on her. And for five-the last five days, she didn't eat or drink anything. Yes, so excruciating. (#2, daughter) I didn't realize how long that would take. And it was-it was awful. . . they told me it would be about 10 to 14 days, but it ended up being more like 3 months. (#5, wife) A couple nights I stayed over with her, and one night they called every couple hours and-to like, "Maybe you should come back." So I went back there, and they said she's kind of-really labored breathing. . . And I'm like, is this it? Is this it? Is this it? And then she'd go [gasps] , and then we had another, you know, 30 to 45 seconds till she did it-again. It's crazy. . . . And then you-you hear these things like, is it that she's waiting for me to go away so she doesn't see it, or, you know, what does Mom want? Right?. Maybe this would be the opportunity that I'm not here; she would go. So I stayed away for a couple days. . . I'm not sure if it was the best thing to do or the wrong thi-I don't know, but I did, because I needed to rest, and I needed to breathe. Maybe this would be the opportunity that I'm not here; she would go. So I stayed away for a couple days,. I took a couple days off, and she was still with us. (#14, daughter)
Difficult to predict moment of death
She stopped eating and I guess over, um, a period of about six or seven days she held on. Didn't eat, didn't drink and slowly, you know, went down. And then did finally, it took a good two or three days where hospice kept saying, "It's gonna be any minute, any," you know. She held on. (#13, daughter) And so it's, it's very difficult knowing is this the night, is this the day, and you keep asking hospice and they, they, you know, you know, there are certain signs, but no one knows. (#21, wife) Every night, I would think, "Maybe he'll die tonight." And the next night, "Maybe he'll die tonight." And then next night, maybe, so when it actually happened, you know, I didn't really know when it was gonna happen. So the hospice people called me, and they said, "His breathing has changed." And it was about a half an hour away, but by the time we got there, he had already died. (#25, wife)
Peaceful end of life During those five days, they kept him, you know, very sedated. And he was very comfortable. He only opened his eyes one time during that time and it was really literally hours before he died. [Those days] were peaceful for us. (#9, daughter) It was a good, peaceful ending for him with everybody around. (#18, wife) So that all went very well. I think the very end-of-life experience was gentle and as good as it can be. And I think for [name], they were able to do a reasonable job of managing her worst symptoms. We had established care priorities of minimizing physical and emotional distress. And that meant sometimes that she was medicated to the point where she was sleeping more than maybe was ideal. But if she was awake and crying all the time, that wasn't a good alternative. (#20, daughter-in-law)
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End of life experiences in dementia with Lewy bodies
The emphasis on lack of knowledge is consistent with existing literature. Only 22% of family members reported a helpful conversation with physicians regarding what to expect at the EOL in DLB and most felt unprepared for what to expect [5] . Knowing what to expect is an unmet need described by caregivers in various dementias [13] [14] [15] [16] . Many families are unaware that dementia can be terminal [15, 17, 20] .
Recognizing EOL in individuals with dementia requires technical skills, systematic approaches, observation, and knowledge for interpreting signs of deterioration [21] . This can be challenging for physicians without DLB experience and most individuals with DLB receive dementia care from primary care physicians [22] . Advanced dementia features include profound cognitive deficits, minimal verbal abilities, loss of independent ambulation, inability to perform activities of daily living (ADLs), and urinary and fecal incontinence [23] . U.S. Medicare hospice benefit guidelines for estimating �6 month survival in dementia require (1) an inability to dress, bathe, or toilet without assistance, urine or bowel incontinence, limited speech output, and loss of independent ambulation, and (2) aspiration pneumonia, pyelonephritis, septicemia, multiple stage 3-4 pressure ulcers, recurring fevers despite antibiotics, or insufficient intake to sustain life in the past year [24] . The ADEPT score for predicting 6-month mortality in dementia uses risk factors including age, gender, shortness of breath, pressure ulcers, inability to perform ADLs, bed-bound status, insufficient oral intake, recent weight loss, body mass index, and congestive heart failure to guide prediction [25] . Interview participants described many of these features in the months approaching EOL. Individuals with DLB may also have DLB-specific symptoms such as worsened hallucinations, cognitive fluctuations, parkinsonism (Table 1 ) and antipsychotic hypersensitivity. Antipsychotic hypersensitivity is a unique DLB feature [26, 27] that is critical to incorporate into hospice planning to avoid reactions that may worsen EOL experiences.
ACP is part of dementia quality measures [12] . Proactive ACP allows active patient involvement and is an important part of dementia care [28] . ACP also improved the quality of dying of nursing home residents with dementia [29] . This is consistent with current results, where ACP improved patient and caregiver quality of life and families without ACP expressed regret.
Two participants raised issues surrounding euthanasia in dementia. This is a complex ethical issue [30] outside the scope of the current study, but emphasizes the need for palliative care targeting quality of life and dignity and hospice providing comfort, support, and symptom control. Despite a clear role for palliative care throughout DLB and hospice care at the EOL, many participants voiced lack of knowledge regarding hospice and lack of education and assistance from their physicians. This may reflect a more general lack of public and caregiver knowledge regarding palliative care [31] . Lack of family and physician knowledge are known barriers to hospice care in dementia [20] and caregivers report difficulty accessing hospice for family members with dementia [32] . Hospice is commonly initiated only in the last weeks of life in DLB [5] and other dementias [32, 33] . Most dementia caregivers describe positive hospice interactions, but some were disappointed by lacking guidance, responsiveness, or individual interactions [32] , similar to current findings.
Almost 25% of caregivers for individuals with DLB rate that health state as equal to or worse than death [34] . Death is often viewed as a relief by patients and caregivers [32] . Most individuals with dementia receiving EOL care in long-term care facilities hospice die peacefully [35] , but current participants reported distress relating to the duration and unpredictability of the dying process and lack of communication that this was to be expected. Prior research also shows poor communication between physicians and caregivers at the EOL [36, 37] .
Throughout this study and prior research, caregivers focused on a need for education regarding DLB, what to expect with DLB progression, and what to expect at the EOL. Such education needs to start with outpatient physicians and continue with skilled nursing home and hospice teams and cover a variety of EOL topics (Table 3) .
This study is the first to explore in-depth EOL experiences in DLB. Given that many physicians caring for individuals with DLB do not have experience on which to base counseling, identifying common experiences is critical to inform the education needed by patients and caregivers. All participants were U.S.-based except one, potentially limiting generalizability. For example, accessibility of palliative care and hospice will vary by country. Despite sampling to increase male representation, most participants were women, consistent with dementia caregiver statistics in the U.S. [38] . Demographics other than gender and role were not collected. Participants may have volunteered because of particular experiences or strong views, but identified themes were consistent with published dementia research. Recall bias was limited by recruiting only individuals whose loved one died in the prior 5 years.
Study results emphasize a critical need for improved counseling regarding what to expect after DLB diagnosis and through EOL, recognition of EOL symptoms, earlier hospice involvement, tailoring EOL care to DLB-specific needs, and physician-family communication.
Research should confirm predictors of approaching EOL in DLB, identify strategies to improve physician recognition of EOL, and develop tools to aid communication and quality EOL care. 
